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R \ Us;ng game theory as a model suggettlogs are made to!
improve tenured-public ‘school teachers? 1ndlv1duallzed prcfessional.
improvement plans. Seven basic ccnceptc‘&re dlscussed- (1) the game
concepi a situation which 1nvolves deécision making by the _.
®. participants; (2) Dtrategy--a plan jor behavier under varied
circumstancge (3). payoff=-the ‘value of an action; (4) . s
Tules--dirle Qgions which structure the game: (5) 1nfcrmat10n~~the data
available; ) coa11t10n~-the temperary alliance amecng some players;
and (7) tlmgng--the ‘choice ¢f when a strategy will ke 1mp1emented.
Based on the assumptlon that adm;nisttator-~teacher cenflict is ‘
present{ln in-service education, the concept of payoff is discqsse ~
‘Four types of payoffs are asscc1ated with teachers' wcrkshops: 3?2&
for attendance; penaltiés for absence: tenptatlon for defectlng f om
the cpoperatlve position; and sustaining the attending and
coopera§;ng position. Payoff charts. fer conflict situations are used
to provide: 1n51ghts reiated to rational’ decmsﬁon making; to_emphasize

- key eiements; and fa encourage reccgnition of the dilemna between
individual anﬂ group needs, and of the ne&d for solutions. It is
suggested that the-current workshcp game which teachers and .

* -~ .ddministrators péay nust be reconceptualized: ‘they must wcrk

cooperatively om a teacher imprcvement plan. Suferviscrs shounld
implement a new payoff chart -and demonstrate leadership by rewardlng
teacher 1mp:ovemeat. (MB) _ N .
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it originated .as a mathematical approach to economics.

ZThe, basebal}t season began earlier this month and it w111 end sqmetime in
Septamber"When 2 new- game,:'so to. spedk, w111 begin for ‘New Jersey educators, As
of! September 1 school districts will begin their annual evaluation' of tenured

 teachers as mandated by the state board of education. The state.board is, I

believe, reacting to pressure from society which is unhappy about many elements
in our ‘lives. (When things go wrong in our society--whether we're losing the
space race to the Russians or losing the urban middle class’to the suburbs--

the schools are the whipping boy.)! In'this paper I shall look at one aspect '
of in-service ‘teacher .improvement from the vantage:point of game theory because

I believe we can'glean some insights to use inp preparing individualized profes-

"sional improvement\plans ‘which are prescribed as part of the written annual ~

evaluation report or each New " Jersey tenured teacher. \ - B

What Game Theory Is

Game theory derives from the now c1§£31ca1 ‘book by John ‘von Neumann and
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Oskar Morgenstern in 1944, Theory of Games and Economic Behavior. “Its origlnal \\\‘

purpose .was to provide-a new approach to,examining economic‘problems In the 1ast‘

few years the use of game theory has spread to other social sciences such .as
sociology, political science, and psychology. Game theory deals with conflict
. situations ‘where ratignal - people try ta maximiie their gains and minimize. their

_ losses. Game theory is ‘a‘scheme for' analyzing situations where people with dif-

ferent interests who can make altarnative choices affecting the outcome of the
situation are rational and informed.” In this way it is a mdbdel for describing
and predicting behaV1or givenrthe conditions specified by. the model AL
Game theory is closely assocaared with games of strategy such as chess,
checkers, and tic-tac-toe. This is so because the pattern of rational beh&vro:
is ‘the 'same'in these games of strategy as in social conflict situations that
demand ratiopality--achievement of goals at the minimum cost under specified
conditions. In these games, as opposed to games of chance such as craps and - .
roulette, “se eral key elements are present: (1) players are rational in respect
to making moves; (2) there are conflilts of.interest  since a Win by .one player .

. “necessitates (a loss by the-qther; (3) a number of.alternative moves are available;

and (4) players can estimate the consequences of their moves, recogiizing that
important consequences are a- result of their own moves and the moves ‘of the other
players over whom they have no. control, It is because of thiss. ‘close association
with games of strategy that game theory has ‘the name it has” despite the factrthat
:f‘ t -

5 » | .

*Invited paper presented at the: first annual meeting: of’the New Jersey Educational
Research Association, East Brunswick, N.J., :ApriY 27, 1979, This paper is a
- revision of an earliex one prcsentad to the Amé¥ican Educatisnal -Research
Association. - ™~ ‘ R .
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. There. are. seven fundasiental concepts of ;no thoory vhich désmo ‘sttention
as we look at conflict situations. (These are in addition to such common

. game terms as pla.yers,f moves, competition, ‘win, lose, and goals.) First and
foremost is the. concept of game. . A game is a situhtion which involves decision
making 'by a player or playcrs with certain goals in mind?" As a result of tho‘
‘decisions (that ls, noves)-'of the ylaycr»—md als0o possibly as a result-of

chance-~there is an odtco-a or' outcomes for ,the players in the form of a. reward -

.moves. - It is obvious that such a concept of game is not friwvolous nox does it -
Amply -only such recréation activities.as chess, bridge, poker,-and golf.’

According to this concept, there are conflict situations in real life in such’

areas as. politics. %us’inosc. law. aducation. personal nfflirs. and war uhich

. We can °‘11 ggmes= T e

- ’l'his concept of gue uppoars -in the populat psycholozy of Eric Barno, o

. Games People Play:’ A Psychology- of Huun Relationships “and Thomas Harris,
Tou're actica to Transactional Analysis. These Disy-

4 »

o chologists sapply g‘fﬁ. e coricept of zano to dalYy Interaction among. people, " The

game pffers an easily comprehended and accessible analogy, " There are. obvious
and usaful-«paral lels between the conpetitioﬁ and aggression found in games g
" and that found o, ten in. othor aspccts of human interaction ] U

- The psychologists labcl thc varj.ous pattcrns of interparsoml conflict ,
behavior which emerge among people as. games and interpret the actions as well
- as the 'results gor their clients and readers. With the familiar conc,opt of -
game to build -upon they are ‘able to bring psychological insights ‘to people who
wish. to. understand and thereby improve their interpersonal behavior. These.
ps,ychologists, however, do not quantify the consoquoncos of -an individual's
alternative behavior as do the game thoorists. The game, ‘for these psycholo~

. -.or punishment, ' In a/ game each playor maintains rational control over porsoml ‘

o

gists, 19 a modol a springboard for psycholog:lcal insight and solf-iuprove-ent.

’lfhc ‘second concoyt in gno theor‘y is stratogy. S “ategy 13 a conplete
de;cription of how a player will behave under every possible circumstance.
(Note that in game theory language "player™ is equal to decision maker and can
refer to a single  person, a team, a corporation, a state, or any unit of
people ‘acting together with the same interest.) Strategy thus refers to the

set of moyes that a player makes so as to achieve a goal., Strategy takes into .

account what the other player will do. That is, if I Iake move A, then ll)t
opponont v:lll ynko move B, and then I will Jnka nove C. L. g

In gano theory the host strltcgy is thc onc that will} porlit a playor to
win or to gain solf‘protoctiom from whatever the opponent can do. The basis -
of calculations in determining which of several strategies to take is the
~assumption by a player that the opponent is not only rational but as quick ’
witted and sharp as the rules permit. A player wthbeli es that ghe opponont
is not rational and whose etrategy relies on nonrational moves, from the '+ .
‘ oyponent suffers in geme theory. - : . B
Tho 1hird basic concept is payoff Payoff refers ‘to the value of a given
move as it coincides with an opponent's move, Let us assume ‘that two playery,
Pat and Chris, each have two possible moves, A and B. There are then’ four
possible combinations of moves: AA, AB, BA, BB, For each of these 4 combina-
tions there is a payoff for Pat and a payoff for Chris. The payoffs may or
may not be the séme. Thus, for exanple, if Pat moves A and Chris moves A, the
" payoffs -:lght be 2 and 2, or' 2.and 3, or 7 and 2, dope@inx on the situation
specified, or any othor set of valuos. - ‘
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-player according to the various combinations of moves is-calla&fthe payoff . -

- hazardous to determine which combination of moves is preferred. - R

. In game‘tﬁeory the payofrs%appear Ih ‘mathematical terhs so as to ascertain
readily which payoff is preferred over the others. The, list of jpayoffs for each

matrix or*payoffxchart.;\In.SOCial~situ§tionswit is difficult to assign nu-
merical walues to each combination of moves but it often is necessary so as
to facilitate the analysis of the conflict situation, For without numerical
values and only with ordinary language it "is sometimes impgssible or at least

~ The fourth concept is.rules. In every game there gre rules which direct
the players in making their moves. The rules structure’ the game; without rules
there is no game,. In game theory it is necessary to carefully specify the
rules. so that each player can clearly know them and thus méve rationally ac-

. cording to them. In parlor and athletic games it is/easy to locate and specify -

the rules of the game. However, in social, political, economic, or psycho- =~ N

" logical conflict situations it/is not easy to ascertain all the ruIes~dire¢tihg“i\n~

makes, and this context is one which the player must carefully consider. .

the moves of the‘pléyersg'tet;‘if‘we are to analx&e social conflict situations
we must attempt té ascertain the existing rules siince they aSfect the determina-?
tion of strategy. To understand the other players -in the conflict we need to -

- know by which‘ruleSxthey7operate..eFor~examp1e,‘&he Israelis must determine .

what rules the Egyptians live by if they are tol determine their own policy . | °°
Tegarding peace negotiations. S o /?, ' s ST e L :

vt
v

"The fifth concept is information. .In every game certain information is
available to the players. In chess each plagyer has equal and complete access
‘to information about the game. ChBSS“iS‘chS a perfect information game. Q
Not all games are perfect information gamegﬁ however. » Bridge, for example, -

. is not a ‘perfect information game since each player knows which cards are
‘personally held but does not reveal them to the opponents. In social conflict
_ “situations it is not possible to have a perfect information game. In large

scale situations players often:resort to/spying in order to increase their .

" information so as .to better determine their strategy. Thus, the U.S.A. had

spies in Germany in the 1940's in order to find out the location of airplane .
and V-2 -rocket factories so that jt.could plan bombing raids successfully.
kY N ) : } N or . )

' The sixth concept is coalition. "This concept is important in games where
there are more than two players. In games of '3 players or more, two players -
can agree to cooperate as a means of defeating a particular player. When the
coalitionists win, they share the.payoff, equally or ungqualiy as influenced
by the strength of each player. Coalitions are temporary and subject to
‘dramatic change. Change-often comes abgut. due to a double-crass by one of the

 coalitionists. Though there may be temptation to double-cross a fellow coali-

tionist, the risk of retribution is also high. Players whé are double-crossed
often seek revenge on the violators of the coalition because the loss of the (
payoff assfell as the sting of loss of face hurts. S

3 AN

The seventh concdpt is timing. The importance of timing arises from the
recognition that playdrs have imperfect information as they plan strategies

and coalitions. Whep/a player makes a certain move, Qﬁ is significant because .
the effect of any-fiven move must be seen'in light of. the information as op-

ponent. has at that'moment. There is a time context ‘for .each move a player .
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The most popular of the' games people know is the two-player zero-sum game.. .
In this game two players oppose each other with each aiming to'win the game, -
If one wins, then of necessity one player loses. This is called a zero-sum =~
game because the players' interests are diamg;ricallyjpppqsite and the sum total
, ered a negative win.-  For -example, -
-.in chess, baseball, basketball, termmis, and gin‘'rumhy there is always one win-
ner and one losers The zero-sum game, especially the perfect infprmatiéhfgihﬁ\

of which chess is the prime éxamplegiha§ had_thé'htteptian‘ff many- analysts™ "
* because it is possible to. work out strategies;.rules, and payoff charts with

precision.. e S \ T ‘

o - N N \‘ . * N . . N ‘ N * o ~ \

Another type of game is the‘jwo»playergnonzero»sum;game."<In this game;;ﬁe
“total ‘of wins 'does not equal zero since the interests of the players are not =
_ diametrically opposite. In the.nonzero-sum game there are elements aof compe-. =«
tition and cooperation between the-two players.- The gain of one player is not .
‘necessarily® the loss of the other since in a given outcome both players can .
benefit though in varying amounts.. Most social conflict games are nonzero-sum.

- < games. "For example, if we view the business world- from a game theory perspective,
) we see that two compéting soap companies can both lose -money if they both engage

in costly advertising icampaigns. On the other'hand, if they cooperdte the two

companieés can each increase profits. Similarly, in politics the gain in public
_esteem of ope politician need not come\atﬁthe expense of another. "It is possible
for two rival politicians to increase their rapport with their public simul-""
faneously. It.is significant to note that’although most social-conflict games
.are not inherently zero-zum games, they are played as if they are. I 'shall

comment on this again later. . : e o e

The difference between these two types of games, zero-sum And monzero-
sum, is enormous, It is the difference between opposite interests and mixed = |
. interests, where one -involves only competition, the other involves elements of
- competition and cooperation. If we view the interaction between the U.S.A. and
Russia on nucléar armsglimitations as a zero-zum game rather' than a nonzero-
sum game, we surely will arrive at a view which depicts Russig as our enemy
and not as a partner in peaceful preservation of the world. e

FalN .
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Applying Game Theory to. Teacher Education . ‘ .o
. \ . . N R -

*

Let us now look at teacher ediication using these game theory concepts--
game, strategy, payoff, rules, infﬁrmation,~cqalition, timing, players, moves,
competition, win; lose, and goals. " To focus our analysis we shall concentrate

. on the concept of payeff. First, however, there is the need to show that ‘a
' conflict exists in.in-service education so ‘as to justify applying these concepts
+ in the first place. - - S \ "
o L .
When we look for conflict, we see several areas not just one. There is \
the conflict between adﬂinistiators and teachers regarding in-service activities.
_-Anyone who has ever conducted an in-service workshop or .given & lecture in a
school on a professional day for teachers bears witnes$ to the resistance
teachers show to attending, let alone to cooperating. Administrators want

. N
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e their teachers to attend the workshop but the teachers often resist, and’ )
. therein exists: one’ source of conflict in the school.s .- B
. \ . N . N [ i N . . B . R ) N ’~ o o . ‘\‘h N J N e
N Conflict also often exists between administrators and teacheTs.regatding-

. ‘i - the direction and goals of the;%chobf§~f$om§times an administratox wishes to

‘introduze.a\new program only ‘to find the teachets tesistant,to change, subtly

. and ‘not/so subtly refusing td.leave the old for the adVenturous new. Some- ", ..

. = . times a‘teacher, having picked up a new idea at'a <onference br, convéntion or : -
. university class,!wishes\to.yenture‘out»into a fresh ‘area,but finds an ad- YA
' ‘ministrator who resists by not. offering financial or educatjonal supports In-
either case, a stalemate resu}£§ as each. side becomes the proverbial immovable -
[ oo - Lt v R T A
‘ We can now look- at one spgcificfgaye Elayed in.in-service education. :¥' '
~ 4 ... shall call this game the Workshop Game.” .- ere the.; administrator sets-up a .
I ~workshop fox §h§~teachersntofatLend%inlorder*to~1earn;the~ngcgssary skills and’
L - Knowledge to implement a new ‘program in" the schdl. The -administrator expects
' every teacher to attend,.and every tealher knows -this. The teachers; there-

fore, begin to consider whether or ngt‘tp‘attendL‘\They:asi,\QWhat is the

. "~ utility of not attending thq,workshop\pnd/or’noy cooperating with~the. workshop-
‘ *leader? They know what. the ‘payoffs for their moves are from their past ex- .

»
]

perience or they learn from a vocal colleague. ~* " 17 . '
., There's & plus. and a-minus for h;tendiﬁg and\coope:é%ing just as- there is
for. a plus and minus. £br not attending and/or not cooperating. The ‘teachers
know that if they attend and cooperdte they will learn some new skills and \
knowledge and at the same time bECOme part of the school's mission by shar- [+
ing in the feeling of camaraderie. Also, they will get involved in subsequent :
long and hard/committee work and a threatening situation, which is unpleasant
\ \ even though it will eventually lead to professional ghangé and growth. -The -
-  situation is threatening in that the teachers will feel the need for change as - '
N, théy become challenged in regard to - their current program and behavior. ‘
- They also know what will happen if only a few attend while others stay away
from the workshop. The ‘ones who do attend will, beaxr the brunt of needed coin- .
‘mittee work as well as harboring -anger because those who do not ‘attend will '
appear to benefit by having more free time. - - f . e

-

L

!

! . . R . ‘

f “«* There is also a plus anﬂ;mfhus for a teacher who does not attend and/or

{ cooperate. The plus includes (1) free time; (2) not being-put on the defensive.
| during the workshop by questions about the old program®and ignorance of the

; ~ new one; ({3) not heing put in the role of a student, a role a teacher usually .
!

|

}

i

—— - B— — . 1 ¢

deesn't like;, vis & vis the worl®hop leader; and (4) avoidance of future com-
*..mittee work which is generally distasteful and time consuminyg. The minus is
a function of_ all teachers making the same decision. If only one teacher
"cuts" the workshop, to use the language of the’ schools, nothing much negative
ocurs overallrto the school sjnce the workshop will succeed in any case.
However., if they all don't attend and/or cooperate, then (1) there will~be§po
new program for the studeénts;-(2) the school loses its mission; and (3) ‘there
~will Qe little professional change and growth (stagnation) for the teachers, .

N ]

™. Any particular teacher only shares a fraction .Jf this negative result,
i .+ " whereas “for the positive one the teacher gains the full utility personally. >
= - . In consideration of the two payqffs,ga'given teacher decides'to stay away from
/.%' , .. . : . : \\ ) | . \ . L
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+ ~; the workshop, either physically or mentally. But sd daes the next teacher,
-and the next, and the next until finally the workshop fails and the negative

/;"\-~ . .Te! i%ﬁpccuxs,, At this point the new program does mot become a part of the”

- schodl and the entire, school suffers, including,.of course, the teachers who. .

"= 'do mot attend and/or codperate. .

+

‘ v resemblance to the famous two, person nonzeto-sum game called the Prisomer's.
- - Dilemmd, To best understand--the, Workshop Game it is worthwhile- to briefly

\i»; e rdbtoﬁr in order to inspect the payoff chgrt\of\the‘?xisoner'sibilammai Itw:i;'lilfr~

. setve subsequently as an analogue for the payoff ‘chart of the Workshop Game,
-*and we: can apply analyses-common to it to teacher education. Briefly, in the

LT " Prisoner's Dilemma two prisoners are each asked separately to confess to.a . ..

.« * Tobbery reporteglto the police. Each is told that the penalty in terms of time -

. in:jail depends on his-decision and the other's decision. " Figure™1 shows
the payoff chart for one version of the crime. = : L

X ) ) . \ * . ’ NN . NN ‘ “ w\ : ‘w‘ v ‘ - *

3 v‘ . - ‘-\&»3—‘\——&\ ----- )--“h-_—--—‘b*‘ﬂ\v"wa‘i—ﬁ--N\‘.-;;\j—‘ﬂi{-‘“‘t-~b_h-'-\‘\-b‘ﬁ)‘-%“b)—hﬂ.ﬁi—ﬁr“\?&
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. Lo CINSERT FIGURE X . 0o Lo
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!~ . Now, since both prisoners are rational, each realizes that there is' .
C . tgmptation for personal gain to confess and get the ‘shortest sentence. Each
j%  also realizes that for self-protection it is necessary to confess because if °
v not, it is possible to be- stuck in jail for 3-5 years. ' This will happen if

" one prisoner confesses: and onc does not. So to minimize potential penalty.

.-+ than the sentence (1% years) "if both had trusted ‘each other and not confessed..

., . self-interest and yet’the result is worse for.each. ' End of detour to get
acqgéinted\with.the Prisoner's Dilemma, . L0
] When we' put .the payoffs of the previous scenario ébcﬁt the wgrkshop\Gaﬁe~; '
. “into a complete payoff chart similar to that of the:Priscner’s Dilemma, we
get the chart shown in Figure 2. e e : b ,
% ‘ . . :
. - N . ~ ’ -
. | . _© INSERT FIGURE 2. Lo | LT
- R e F. \
. . . WR - ﬂ—_‘ﬂ—-‘b‘-‘-“-»&‘:ﬁ»t—h—%Nﬁ‘“h‘-%“b“i‘*ﬁ“bﬂ‘“‘:b:—ihwhﬂ‘\----‘-‘:“&n
* > \ - ) *
° * %_ .~ N . B . ‘* . -
This payoff chart for the Wotkshop Game is the same in internal structure

. as that of.t@e\?risqngr’s Dilemma. We can see this by- identifying: four types
NN of specifit payoffs within the chart. There is a payoff for each.teacher when

L, all «attend and cooperate?k\Eollowing the standard.procedure in ganme theory- we
3 ‘ ) ) ; . . - . ‘ o, .
* : \ ' S ' : :
" . \
H . : é N 7 " . R .

is .scenario fox the*Wo?ksﬁop~§ame*ms\a familiar ‘one. It bears a strong - -

;- each .confesses. ~The net result for each is a 2-3 year sentence which i longer

SEN N > N : . . . ; * » . - . N »
The-dilemma arises in thaf -each persqn acts in what appears to be individual =~ !
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"“defection from the cooperative position.. There are payoffs when one teacher
. The particular payoff for the defector we label "T," which derives from . {‘,‘ii

" Tor phose who do’ attemd and cooperate we label "S," which deriVes from sus-
! P A " =

- Workshop Game, as in the Prisoner's Dilemma, we can. rite an inequality by

\; — . - x - \ ‘ 3:&’3

‘ . . 2 7 N m§

label this particular payoff "R," which derives from reward for mutual =~ I
cooperation. There is a particular payoff when all 'do not attend and/or do not jgg
cooperate. We label this payoff "P," which derives from enalty for: double Sg

-

does not attend and/or dogs not cooperate and the others do attend ‘and. cooperate.

N

. A
N

temptation for defecting from the cooperative position. The particular ﬁayofff

e,

taining the cooperative position, !

" E

« “When we look -at all four particular payoffs together we see that in the .

using the symbol ">’ to mean "better than." Thus W have TDR)P>S. “This’

means that the temptation:payoff is better than the-reward payoff which is
better than the penalty payoff which is better than the sustaining payoff.” -
Now that we've established that this inequaljty exists-and that it.is the .

sameﬁfOf the ‘Workshop Game'as for the Prisoner's Dilemma we are in a position = i
to make several fruitful and insightful comments about the Workshop Game. . N S
‘\j{ L \:

. First and foremost we see that such a paybff chart leads the teacher mot .-
to attend and/or cooperate with colleagues and the workshop leader. The o
‘teacher recognizes“that at least. in the short run the payoff for individual t
self-interest® {T) is the best one.. Thus ‘the teacher defects for it. Other .
teachers see that for self-protection they, too, must defect, ' This is so be- o
cause the payoff for attending and cooperating when others don't (S) is not as

- good as the one for ddublp\defecribn (P). .So, to maximize potential payoff ' \:
outcome knowing - that P> S each teacher defects (that i, doesn't attend and/or ‘ o

" ‘doesn't cooperate). Thé teacher does so in order. to avoid the undesirable role

of the martyr who suffers at the hands of the original defector. i
Such reasoning shows. thatj when each teacher acts in what appears to-con- ~ = @J(ﬁ
stitute each's own best self-jjterest, the payoff is not as good as when AN N
teachers cooperate with each”other. _Indeed, this is the dilemma facing ;bacharsi : l$§
»ilﬁfin*s§rvice education. Nichoison, in his examination of this type of dilemma, B 4
states.that such reasoning in conflict situations goes counter to our first im- -
pressions but nevertheless helds true, He puts it this way: ST 135
. T S \ ; R ‘ , {
. Individual rationality in this case does not lead to social = X
rationality, which is a disturbing conclusion and violates many IS
: intuitive preconceptions of the consequences of individual rational Jod
o conduct. Intuitively one feels that, if everyone 'is motivated ‘ I
only by his individual self-interest and acts according to some v .
precepts of rational conduct, then either all, or at least some, A
" of the actors should be better off. However, this case shows that X '
this is not true. Two people acting according to rules~of i 45, i
. individual self interest both fail to achieve as much according ‘ S
©* td this criterion as if they had violated such rules.3 e - I
. : . 1“ : . \ }
‘ ‘ \ o : .
This dilemma and its reascning are not unith to teacher education for we .
have the same one in our judicial system, and it leads to witnesses confessing,
~ turning state's evidence, and plea bargaining for lighter sentences..
v Tl Q&‘ e - % ":;
\ = . . B .
- . ‘ 8 ‘ - . ;
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Politicians use smm;lar reasonlng in the dilemmas they face in regard to .
.-puclear disarmament, for example. Game theory as *a model allows: us.to 1dent1fy
these similarities: and note that all people try.to set their goals.down i

s understandable form, delineate the choices available to- them,\ predict. the

-3
a

RN

-

, shertly ) o B R

N

probable .consequences -of eeeh decision, and f assess the value ef eaeh ef the
poss;ble outcomes. - o _ _ o S :

. .
* hd ‘e
EY Ay

What Snyderqsays about the commonallty between pOllthBl sc1ent15ts ‘who,
exem;ne .conflict. situations-and game theorlsts epplies to educators as. weli who
Study confllets 1n edueatlen. o o N <

. .o - MRS R ¥ o
] ; S . . . B . v '

i i : ' Sl

. Bothaim to reduce a serles of soc1al actions and a w1de varlety . )f
i~ -+ of human behaviors to some sort of order. 'Both‘ are confronted by . .
.+~ complexity of phenomena . . . All must select and .interpret data

* from a large body of seem1ng1y undifferentiated events ‘and ondi- .

‘tions concerning which knowledge is rarely complete. The central
... bond hetween the game theorist and the student of»polltlcs is the
.+ - .compon interest:in deC151ons, decision-making, and conflict. n11-~ ®
¢ . . policy-makers must ‘sooner or later try-to select a successive course

' . ,of action from among Alternatives. This iinvolves a. predl;tmon of
oy consequences based on essessed probabilities. 4 R : ST

¥
¥

-

+
A

‘a eenfllct situation. We immediately begin to seek answers tor What are the
players' goals? What do the players know? What moves can the players make?

* What are the consequences of each avallable move? What are_the rewards and -
punlshments (gains and losses) for the gos51b1e outcomes? in_seeklng ‘these

T answers we clarafy our understandlng of "the -conflict - situation-so that we can
_explain it to others and have a cenceptual springboard. ‘for setting-up a more .
‘desirable payoff chart. (I shall gresent two posSIble more_t desirable eharts ‘

b

Third, as we further examine the Workshop Game's. payoff chart, we “see that.
it presents a nonzero-sum game rather than 7 zero-sum game. That'is, the Work-
shop Game is essentially different from basketball, chess, ,and poker. The gane
is not one of wins and losses; it is:notea black and whitersituation as in a
zero-sum game. Rather, it is possible for players to do well together, to have'

" mutual interests. The nonzero-sum game gives rise to the dilemma between indi-

> -
.

vidual rationality and social raticnality. The recognPtion of this dilemma-
indicates why teachers of good will interested in their own- profe331ona1 welfare
often do themselves, their schools, and their students a dlSSBTVlCe in the long
‘run. This is dlsturblng ‘but enllghtenrng - R . e
. L
’ R

Once we reallze that we are in a nonzereasum game, then 5t pehof ves us to

, act accordingly. A wrong or distorted perspective leads to inap| riate action,

" Remember what action Machiavelli prescribed for his prince because: hss concept.
of power involves a zero-sum model rather than a nonzero-sum model.’ ‘That is to
say, for; Machiavelli a prlnce whe increases his own power diminishes the power,
of another prlnce and vice versa. In short, secrecy, bluffing, defection, end
strict compétition which are appropriate to a zero-sum game are.inappropriate
and perheps disastrous in a nonzerc game. Unfortunately, there 1s a tendency to

Second, the use ef a payoff chart directs us to foeus on key elements of .

3
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. volyed. ip. 1arger conflict situations will

“ality, for mutual ‘long term benefit

It 'is instructive for both an analyst an,‘

- * . v

" see thzngs in Machlavelllan, Zero-sum terms, eveniﬁhen these terms are 1nap-

proprlate or even actually destructive. w o R . , . s

Fourth by focu51ng on the payoff chart of the Workshop Game\and on 1ts

~ dilemma. we begln to recognize the need for concerned teachers to set up a. 3
~.series of small situations,which will lead ultimagely to opting for social ratlon—\

ality. These will increase: the.probablllty--»nban, i 5youtw111-~that those in-"
doperate .with each’ other?for long .
Tup muxual ‘benefit rather than short run ifdividual benefit. Not only do

. teachers need experlénce in opting for soctal ratlonallty but also rules which.

will gulde thelr actions, These rules help % lock us 1nto collectlve rat10n~‘
.that -we’ nee& not ponder the conflgct
each time in order to dec1de whldh move ° make‘ . "

»

.
v .

\Fifth ‘this look at. the payoff”charn

1nteratt10n among . p}ayers of. a:.game, rath -than the intentions of the players.\

Teacher Jones do when Teacher Smith made ‘move A ‘and "What was the payoff for
the teachers when Jones responded with move B to'Smlth's move A?" Such ques-

~tions .are more hBlpful than the common question, "What did Smith intend by .
move A?" This is in line with the famous-story abou Napoleon who is said to-
~have directed his ‘generals not. to con51der 1ntent10ns of . the enemy but thelr

. L
% T

~3 A d

capabllltles as: they planned their own moves. e oL L, » h

Beyond Un&éistahdlng ‘and . Into Change S ‘ .

[

. .
. N R
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In his gem of a‘baok Process ‘Consultation: Its R@Je in Organlzatadn :

. Development Schein_ builds on a key assumpt1on, namely that "managers often do’

‘not know what is wrong-and need spacial’ help in _diagnosing what their problems

actually are."S  The task gf the protess consultant is to help managers diagnose
their situations. I:submit;that the in-service educator functions as a process

~ . consultant and’ therefore has.the task of helplng teachers see in an;1n31ghtfu1

way thosu "human' processes which occur” in' their School.  Moreover, the in-

.service educator has the task of guiding teachers to flnd p0551b1e alternatlves
to the current situation causing d1ff1culties \ o : : .
.- I.shall cite only two facts to demonstrate that there is an urgent need to

" zlter the qurrent situation. FRirst, in a recent survey of teachers 86% reported
\\tﬁat they are dissatisfied with 1n*serv1ce education today.ﬁ- Nevertheless, in-
‘service. education is the primary avenue for us to use ‘if we wish to reach today's

tbachers. "In the State of N.Y., which I believe as not different from other

states, 84.6% of the t.~chers by 1976-77 held permahg t certification.’ This

means that these tcachers had no legal need to return to university classes for
further study. ~ \

NN

e
-

With thls situation in mind let me. present two essentlal tasks of in-service
sducators once they understand the nature.of the ‘Workshop Game as diagnosed *
above. The first task is to identify the Workshop ‘Game to teachers and.to 1¥ad
them in a. -diagnosis of the consequences involved in playing that game with the »
payoff chart as it i$ now comstituted. . This is a deligate task but not a
dlfflcuft or Imp0551ble one. It does, however, ‘require knowledge and tact

- " : » N

R T N

directs us to Yook at.patterns of - .. .

& decision maker. to ask "What did- . .. .

>
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_With oppertune disCussioms it surely 1is within the reach of in-service Je’\;.lé;c_ators_
to succeed in helping teachers understand the game they are playing. -

> e . )

' The second 'task, the trucial one, is working with teachers to. enter into
~playing a new game . By new game I mean the Workshop e with a different pay-
" off chart which will lead the teachers -to decisions gong ‘

" ment.of teaching via social rationality. This nec«ﬁsitat; s. that the‘irg-servi;e -

- _educator have in mind some payoff possibilities to ‘offer ‘Yeachers. and to discuss

" with them as a way .of beginning that new game. Let me suggest two possible s .

'}payoff charts which'I believe are preferable to ‘the current one ‘suggested ‘
_earlier. Both are preferable ‘to the current Workshop Game because they lead’
‘teachers to choose more desirable payoffs. . ‘ N \

2

»
A a

" The first payoff ~ch‘ajr‘jt-appear§ ir'x“F‘:lgnrd 3. o
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o Note ‘that in this new gani‘e_\\we buiict» on the old one and\éha\n\ge the ’ineqiiality» ~
among the_four payoffs. Here we have R> §$ P) T rather than T) R) P> S. This.

>

" new inequelity is achieved by bolstering the rewards for cooperating’ with other .

teachers since we have added two more positive elements: (1) 'approbation of

the professional and, lay: communities; and (2). 'many credits ‘toward a pay increment,
. ' We also make the temptation to defect (T) most unappealing. Thus the Teward fof¥ °

cooperation (RY is ‘the best payoff. Moreover, even £t somgdne\def;ects, the -
‘teacher who sustains cooperation still receives a good payoff ($) which is the A
next best payoff. S - - L . L

'Y £}

We can call this payoff chart the Jdealist/Fool chart for the person who
.defects would be 'a fool to do so. The person who cooperates initially and then
. sustains that position by attending and cooperating with colleagues is an
educational idealist deserving of high~compensation, By changing thespayoff _
inequaf{ity we lead teachers to make:-a decision which is cooperative,: This is- -
what mi’ es this payoff chart’ prefex:eablé*fto’ft,he,,one for the current Workshop
Game-. - ) ' - . ) ;

AS

o . LR S
The second possible new game has a related but different payﬁ_ff chart.
This payoff chart appears in Figure 4, '
e . L
o : \

. » .- INSERT FIGURE 4 "

X

~
.
> = N .

vy

ent with the improve- « + °~

l . . L . \ MR R P o~ e
. - . o . - AN T N N
. v e . . . . N o L NN
. N . N . . N . » .
. . - ™~ . ? N . e . \ g '
) R L.
R . . . . ) . eyt N
. . . .

-——a S . -
S L VRN L b Ry - - . .
. . e et . Y . : -

PP —




. N g o : “ . . " ‘ ‘ u
. »

. ' In'this payoff chart we also bu11d on the current one but’ change around
_the cooperating and defecting moves. That. 15,’here we admit that teachers who
; cooperate do SO in a.current situation which is undesirable.~ Furthermore, we
a;,f . wlsh to lead them from such a payoff‘ \ ) : .
ST ‘To accomphsh this' we make the: inequahty here T)P) R)S We make "th& : NP
kL temptation to defect:so. appealing that a teacher will opt for it (T). 1In so- ‘
, doing the teacher will entice other teachers to defect also since the payoff for ;
. - mgéuble ‘defection (P) is still better than R and: ‘§% We actually lure sverybody to ‘\:
RN efect and we are pleased because P is quite desiﬂhble. Though P is ot as gogqd = I’
as T,it js better than R and §. Note that R here is eQual to the T of the current ‘g}f
Workshap Game shoun in Figure 2. o o TN

~
\ @ e R

o

: " & Thus we can call this game the Leader/Follower game . “The leader is willing
- . to try something new and desirable and is willing for other teachers to follow
~ * ‘suit. In effect the leader says, "I'm going to change because the payoff is’ vexy
T . good, If you don't follow me, you'll suffer the consequences of stagnation. 1£
- ~ you do follow me, we'll all be better off and that's just fine with me. I'd .
- \prefeT that.yop follow e but even if you don't I'm changing anyhow." This is

. = what makes th;s payoff chart also preferable to, the onie for the current Workshop
i Game ‘ :

~

BRI N
1

\ Implementlggrchange for New Jersey's\Tenéred Teachers
D

‘ The questlon now is, VHow can we changevthe current wOrkshop Game.so that
we can implement one of the kwo new payoff charts or some other one which will
lead to teacher 1mprovement? My brief -answer is. "By prevamllng upon teachers

‘ and supervisors--whether depa;ctnent chﬁrpersons as - supervisors or building
‘ !‘prlncxpals as supervisors--that there is a-genuine need for change and ad- e
o .venturous risk taking. We have created the current Workshop Game, and therefore
. we can revise it, gt is not.part of nature like the unmovable mountains and the
T ~deeP oceans.” T . T \

@
-«

N Let ‘me re: stﬁ%e emphatacally that the first step toward revision is recon-
ceptualization. The result of this step, a revised payoff chart as I have sug~ '
gested earller, may be enough when presented to teachers to lead them to_change.

3 .. The. power of reconceptualizing a problem is brought home to me by Ryle's 8 v

analysis, of the classic Greek paradox of Achilles and the tortoise, as formulated
' "hy Zeno. ‘Let me remind you about this paradox. Achilles is chasing the. tortoise. .v .-
v " MAchilles ‘is .in, pun§u1t of the tortoise and before he catches him he has to reach
th N the tortoise's starting-line, by which time the tortoise has advanced a little way
ahead of this llne‘ Sa achilles has now to make up this new, reduced lead and

: does so; bur.by the tlmElhs has done this, the tortoise has once again got a .
> little bit further ahead.! - Thus there always‘r”§1ns something for Achilles to
~ ‘ mﬁkg up, and the tortoise is always ahead of Achilles. _

hY -

This paradox is well known and had puzzled-me for years because I couldn‘* o
figure out why the speedy Achilles doesn't .catch the slow tortoise. Zeno had e
created a mental box for me, so to spéak, and I couldn't get out of his box. I ‘
was trapped into thinking the way Zeno had led me to think, and,so I never was
able to resolve the paradox posed: Achilles catchies the tortoise accordihg to
.common sense and experience but does not catch the tortoise' according "to Zeno's
‘ formmlatlon. Only through the reconceptualization offered by Ryle was I able€
‘ " to get out of the box I was in. I had to se¢ the problem differently and then
[]iﬂ:«‘ I was able to solve\the problém. I shall not attempt to paraphrase Ryle's
o . ot - : . =




*
A 3

. other. approaches to teacher improvement, and what™I<say regarding the utiliza-
. tion of the. individualized professional’ mprovement plan-for changing the = . ‘. LN
“.current Warkshop Game -could probehly apgly also 1o these other approaches ) DR

.. supporting change .

\ peree;ptions of noms,
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plernn illuninating solution 1 re.fer you to his ‘book Dilemas. |

As I see it, t.hen, once,. we are 'aﬁares of sqma alternatives o the current ;*‘ \\.“ N
Workshep Gnme, and' I have offered two possible alternative payoff-charts; the . . \\ ml
second step for br;inging abouf -change is the.. individualized professional% ‘
provement :plan which the- ‘teaclier and supernder mst develop together. - The

preparationa of an improvenent plan’ is }rescribed“hy« ldministreti?e Code =~ . . ' .
.6:3-1..21 which- mangates the, annual' evaluation ‘of tepured teachers.in the First :
pinee. Here is:the _opportunity for the - -supervisor (the Admih;lstntive Code-~y o
. uses the generic: ‘term !supervisor" for all-those who' wri,t,e**evaluqt‘ion ‘reports) RPN
to make. suggestions ‘and take. a stand for a changed ‘payoff chart- for the - SRULIIN
. Workshop Game",. (I continue to ‘focus on the Workshop Game because 1n~ser\r1ce Q R
education:is and'1 believe will continue to be the. primary memis for helping . \
teachers to;.develop their profesmon&l skills. I recognize that there are

&‘J/
,.,‘
-

e . In. developing the mprpvement plan the supervis‘or has ‘*tlj\e oppo,rtnnity €.

not only to make suggestions but also to explain ‘how the Yewards.in.the system‘
. can and‘will change. The 'supervisor can and should discuss the rewards with the °

\ %teacher, always making sure that the ;rewards for cooperation and improvement. s
-are more favorable than those for resistance and stagnation. 1f necessary, / S
»

the snpervisor and teacher must work: together to influence. other people, pro-

~ fekssional ‘and lay,  to change the 'rewards qver which the two of them have no

umediate control, For example, Af necessary, the supervisor and teacher

sh campaign “for' bnnging pay increments to the teachers who successfully..
lete a specified’ series of. workshops and demonstrate the inplementat:ipn of .

change in their mteracnon wit}l students. 1' LT e e

- . e v -
- . - R R

PG AN

- g 1 .am not propos:mg thneat bnbery, or manipulation. I am p;oposing

’leadership, I am strongly advocating that supervisors become Tstrnctional

_leaders by sincerely carrying out the task assigned to them by the Administrative
~ Code. - Yes, let-the supervisors ‘reward ‘tenured teachers who improve. Let them
. specify in the improvement plan how they want. their teachérs "to act agd let them .

equally spe¢i£y what the rewards- are according to a reconceptualized payoff
chart. Let them be explicit and “Firm. Let t'hem take a stand leading te and:

‘\l; ’ -

~

We each already know enough about human action to realize ‘that peopie

~ respdnd positively ‘to rewards. But, if you want to read researﬂ on the effeet

of rewards en teachers, I refer .you to the research of Stephens who shows

“that innovative teaching practices are related to the reward system in schools.’

Accoxding to Stephens, in discussing’ his research, ''the results 1naigeﬂ&'that

the crucial variable agsociated with, inmovative classroom behavior.js the reward .

system as perceived by ghe teacher. This factor is related fo teacher behavior .

_more strangly than percpived NOIMS OT even one's own attitude about rewards and - .o

norms.... . In conc1u51 n, it -can be said thax,mrebardless of "own -attitudes and ‘
innovative teaching was:related to the reward system in

the schools studied here,"iz B . . : 7) ;

.

»

New Jersey educators have beforc them the fresh pessibility fo:r improving
their schools. They must become part of the solution rather than renain 'as part

< 1 - .

-~

»

- o N 'd
13 o

Ll N N N . x

. . . . .
‘o .‘ \ i . \ e . N - wa

R N i‘ sol‘ution for you because th t would 'be a digression fm my point uhich is j:he LT ~~
~heed for and power of seeking a mew way to. lqok at a.problem, % Ryle's com-

e
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-.~ of ‘the problem for maintaining thé\current§Wo§kshop Game. Implementing a new .

- ' . .payoff chart may be difficult,.I admit, because many people bplieve that the .
.Y | current Workshop Game benefits tﬂbm, at least in’ the shgrt: run: Though we have:’
o - formulated the current payoff ‘chart, 1t may be a trying task to ‘create’ a m1nd
N T set capabl‘é ef welcoming. 1ts»«demi§e‘ ae -~ R

e . S . DI . o~ »‘ o oo T ,~ ;."' RN . .J o
- “,~\‘g’ . Ve need,coﬁvictlon.and perseverance regarding teacher 1mprovement and the *~ .
e 1n51ghts fr0m~game theory car gulde our thinking and action, ' Let us employ the . ...
. ...~ . .concepts of gané, stratqu, Tules, 1nf9rmatlon, ‘coalition, mlmlng, players, S
R 2 moves,,goais, competition, and particularly’ payoff, the concept focused..on in
¢ . 7 . the paper.. .- Let us talk,about teacher, improvement an@ashow that it is a.pon- -~ .:" ..
. a"“*;; -Zero, sum game requiring CQoperation. We may. Tiot.be able ‘to completevthe task of -
¢+ implementiny a' new WOTkShBP Game, but, as. the*Talmud‘wlsely teminds us, w gmust e
e T not desist fgpm beglnnlng our m1551on and str1v1ng toward;ats completlon, S “‘\:L
v%\\*-~‘ ~ ) Ja ¥ N v ¢ LY L - o ‘q_)‘
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